Individuals with antemortem preservation of cognition who show autopsy evidence of at least moderate Alzheimer disease (AD) pathology suggest the possibility of brain reserve, that is, functional resistance to structural brain damage. This reserve would, however, only be relevant if the pathologic markers correlate well with dementia. Using data from the Nun Study (n = 498) and the Adult Changes in Thought (ACT) Study (n = 323), we show that Braak staging correlates strongly with dementia status. Moreover, participants with severe (Braak stage VYVI) AD pathology who remained not demented represent only 12% (Nun Study) and 8% (ACT study) of nondemented subjects. Comparison of these subjects to those who were demented revealed that the former group was often significantly memoryimpaired despite not being classified as demented. Most of these nondemented participants showed only stage V neurofibrillary pathology and frontal tangle counts that were slightly lower than a comparable (Braak stage V) dementia group. In summary, these data indicate that, in individuals with AD-type pathology who do not meet criteria for dementia, neocortical neurofibrillary tangles are somewhat reduced and incipient cognitive decline is present. Our data provide a foundation for helping to define additional factors that may impair, or be protective of, cognition in older adults.
INTRODUCTION
Observations of individuals with Alzheimer disease (AD) pathology without dementia have led to the concept of ''brain reserve'' as a way of describing relative resistance to cognitive decline despite the presence of histopathologic disease-defining features of AD (plaques and tangles) in the brain (1, 2) . These individuals have been variously described as showing pathologic aging, presymptomatic aging, preclinical AD, asymptomatic AD, presymptomatic AD, or (as used here) nondemented but with AD pathology (NDAP) (3Y7). Although rarely a person with definite pathologic features of AD may have remained cognitively intact antemortem, many studies suggest that it is much more likely that a person with substantial amyloid plaque and neurofibrillary tangle (NFT) accumulation would eventually develop dementia (8Y11). However, the NDAP group is an informative group to study for understanding genetic or environmental factors that may explain their significantly better cognitive performance compared with pathologically similar groups.
Pathologic lesions of AD are thought to accumulate continuously for many years before sufficient brain pathologic alterations, presumably including synaptic and neuronal loss, lead to clinical manifestations (12, 13 ). An individual with more brain reserve might, therefore, accumulate more lesions before synaptic and neuronal loss result in cognitive impairment than someone with less reserve. Our goal was to develop a definition of brain reserve that focuses on neuropathology to describe an NDAP group that functioned at a higher level than expected for a given amount of AD pathology. This pathologic definition does not distinguish between structural brain reserve (e.g. increased synaptic density) and cognitive reserve (i.e. ''cognitive coping'') (14, 15) . Defining a functionally significant clinicopathological diagnosis of AD in the context of brain reserve is complicated by the presence of additional structural abnormalities and conditions, such as normal pressure hydrocephalus and metabolic diseases, and by overlapping disease processes, such as Lewy body disease and vascular disease, all of which contribute to reduced cognition (16, 17) . Another difficulty in defining brain reserve based on neuropathologic criteria is that categorizing clinical and pathologic features creates artificial separations when the disease process may more appropriately be considered a continuum. In a biologic sense, pathologic changes do not fit neatly into predefined categories of possible, probable, and definite AD (18) . For example, because Braak staging is based on the presence of pathologic markers in specific locations rather than on specific quantitative criteria, an advanced Braak stage IV case may be very similar to an early Braak stage V case if only rare neocortical NFTs are present. Moreover, individual neuropathologists have different thresholds for these categories (19) . Because the disease may progress inconsistently across individuals, artificial categories of both cognitive ability and neuropathologic stages can be misleading. A good neuropathologic definition of brain reserve would take into account these complicating factors.
MATERIALS AND METHODS

Study Population
The design of the Nun Study has been described in detail (20) . Briefly, it is a cohort study of 678 Catholic sisters living in the United States who were born before 1917 and who were recruited in 1991 at age 75 or older. Participants with dementia at the start of the study were included, and all participants underwent multiple annual waves of neuropsychologic testing, as well as detailed neuropathologic data collection at autopsy. The analyses were based on a surveillance period ending in July 2006. Brain donation occurred for 542 (95%) of the participants who died during this period and 498 had complete neuropathologic assessments at the time of this study.
The Adult Changes in Thought (ACT) study is an ongoing prospective community-based study of brain aging and dementia. ACT has enrolled approximately 3,700 individuals from Group Health Cooperative, a managed health care provider of approximately 23,000 persons in King County, Washington. Approximately 20% of enrolled individuals who die undergo an autopsy with detailed neuropathologic examination (21) . The present study analyzes the initial 323 consecutive ACT autopsies.
Neuropathologic Data
Brain weights were recorded fresh for Nun Study participants and fixed for ACT study participants. For both studies, Braak staging and Consortium to Establish a Registry for Alzheimer Disease (CERAD) scoring were performed according to consensus criteria (22Y24). Stains included hematoxylin and eosin, modified Bielschowsky and Gallyas histochemistry for plaques and tangles, and >-synuclein (mouse monoclonal antiY >-synuclein from Novacastra [NCL-ASN, clone KM51]) immunohistochemistry for Lewy body staining. Detailed counts of pathologic features correlating with dementia, including neuritic plaque and NFT counts in multiple sections of limbic cortex and isocortex, were available in an organized, wellmaintained database for correlation with the clinical variables accumulated during the 16 to 18 years of the studies. Neuropathologic data, such as NFT and neuritic plaque burden, were collected in 8-Hm-thick sections in a manner consistent with CERAD and Braak grading schemes. Specific recommendations described in 1997 consensus recommendations (Reagan criteria) were followed with regard to Bielschowsky and Gallyas staining of neocortical (temporal, parietal, frontal, and primary visual and association) and hippocampal sections sampled for determination of Braak stage (22) . The occipital lobe section contained areas 17 (striate), 18 (parastriate), and 19 (peristriate), all of which were used in Braak staging and in generating quantitative occipital cortex data. Many other sections described as optimal in Reagan consensus criteria were also sampled. The primary neuropathologist for the Nun Study (William Markesbery) generated mean regional plaque and tangle counts in selected fields using previously published methodology. Briefly, the 5 subjectively highest concentration fields were counted for neuritic plaques and for NFTs (25) . The neuropathologist was blinded to clinical information except age. Regional neuritic plaque and NFT counts were not performed for the ACT study. Supplementary restricted analyses eliminated cases with defined disease processes, other than AD, that could contribute to dementia. These included gross cystic infarcts, neocortical Lewy bodies, hippocampal sclerosis and cerebral metastatic carcinoma.
Cognitive Testing
Nun Study participants were assessed annually for cognitive and physical function. The last cognitive assessment before death was used in these analyses. The cognitive test battery administered to participants in the Nun Study included the measures compiled in the CERAD neuropsychologic assessment battery (26, 27) . This battery assesses memory, language, visuospatial ability, concentration, and orientation and was administered by 2 trained field gerontologists in the building in which the participants lived. Tests included Boston naming (BNT), verbal fluency (VRBF), word list learning (WRL), word list recognition (WRCO), word list recall (WRCL), constructional praxis (CNPR), and the Mini-Mental Status Examination (MMSE). We assessed 5 basic (feeding, dressing, standing, walking, and toileting) and 5 instrumental (reading, using the telephone, telling time, taking medication, and handling money) activities of daily living. Performancebased measures (28, 29) were used for all activities except toileting, where independence was determined from the nursing reports for participants receiving nursing care and selfreports for the remaining participants.
Dementia status was determined using a cognitive status 6 level rating scheme developed by the Nun Study as previously reported (30) . This neuropsychologic definition substitutes for a diagnosis rendered by a neurologist using accepted criteria. Briefly, subjects who met clinical criteria for dementia demonstrated impairments in memory and at least one other cognitive domain, as well as a decline in cognitive function. They were also impaired on activities of daily living. Participants were judged to be cognitively intact if they did not show impairments in activities of daily living or any cognitive tests. The mean T SD number of years between the last cognitive assessment and death was 0.94 T 0.49 years for the NDAP group and 0.79 T 0.53 years for the AD group; these did not differ significantly between the groups. The mean duration between last assessment and death did not differ significantly between the Braak zero group and the entire sample of 498.
In the ACT study, participants were followed every 2 years with a protocol-based examination and assessment that used the MMSE and the Cognitive Assessment Screening Instrument (CASI). A CASI score of 85 or less triggered a dementia workup. Dementia was diagnosed by consensus conference and followed the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, criteria (31) . The ACT participants were stratified based on clinical dementia status and most recent CASI score preceding death. The ACT participants do not undergo subsequent cognitive evaluations once a consensus diagnosis of dementia is rendered. Therefore, the time from last testing until death is longer for demented individuals. Those individuals without a dementia diagnosis and who underwent protocol-based examination within 2 years of death were considered not demented.
Apolipoprotein E
For the Nun Study, apolipoprotein E (ApoE) genotyping was determined by buccal swabs collected from participants who were living at the time of the original study, or from frozen or paraffin-embedded tissue samples from deceased participants (32) . Blood samples were used for the ACT study (33) .
Statistical Analysis
Statistical analyses were performed using PASW Statistics 18, Release Version 18.0.2 (SPSS, Inc, Chicago, IL). Means were reported as mean T SD or SEM. Spearman correlations were performed to assess associations between various key pathologic features of AD and performance on cognitive tests. One-way analysis of variance was used to compare the means of cognitive groups, with post hoc Scheffé tests in case of equal variances or Tamhane tests in case of unequal variances. W 2 tests were used to compare categorical data, with
Fisher exact tests as appropriate. Statistical significance was considered as p G 0.05.
Demographic and Brain Morphologic Features
Comparison of groups designed to represent classic AD, NDAP and healthy aging (defined as Braak zero) for both the Nun Study and ACT study revealed that the NDAP group seemed to be somewhat intermediate between classic AD and Braak zero participants with respect to education, brain weight, and likelihood of having an ApoE-?4 allele (Table 1) . However, there were no statistically significant differences between NDAP and either AD or Braak zero groups with respect to demographic and brain morphologic features. In contrast, AD and Braak zero groups were different with regard to ApoE-?4 status and age of death but not brain weight or education. Brain weights were not compared between Nun Study and ACT participants because all Nun Study participants are female and Nun Study brain weights were based on fresh tissue, whereas ACT brain weights were based on fixed tissue.
RESULTS
Correlation Between Pathologic Markers and Cognitive Tests
Spearman correlations were performed to determine the neuropathologic features in specific subregions that correlated best with cognitive tests relevant to specific brain subregions. Mean and SD are shown, except as indicated. *Missing data, n = 4. †Missing data, n = 6. ‡Missing data, n = 1. §Missing data, n = 3. ACT, Adult Changes in Thought study; AD, Alzheimer disease; ApoE4, apolipoprotein E-e4; NDAP, nondemented with Alzheimer pathology; NS, Nun Study. A subset of these correlations supports the selection of overall Braak score rather than regional plaque or tangle counts ( 
Pathologic Grade and Dementia Status
The majority (71%/76%) of Nun Study/ACT participants, respectively, with dementia showed Braak stage III pathology or higher, with the largest groups (50%/51%) classified as stage VYVI (Tables, Supplemental Digital  Content 1 
Prevalence of Poor Clinical-Pathologic Correlation
Although the numbers were small, some individuals showed apparent mismatches of pathologic changes to cognitive status. Only 3 participants with dementia from the Nun Study and 3 from the ACT study showed a Braak stage of zero, although 29% and 23% of participants with dementia from the Nun Study and ACT study, respectively, showed stage II changes or less. In contrast, 8% and 12% of ACT and Nun Study participants, respectively, who were not demented were categorized as Braak stages VYVI (NDAP) (Tables, Supplemental Digital Content 1 and 2, http://links.lww.com/NEN/A267 and http://links.lww.com/NEN/A268).
Participants with alternative clear pathologic reasons for dementia were removed from the analyses to determine whether AD pathology was more strongly associated with clinical dementia in this subset (Tables 3 and 4 ). The most striking result of this analysis was that of the original 71 Nun Study and 25 ACT participants with dementia and Braak stage II or less, only 12 Nun Study and 3 ACT participants remained in the restricted sample for whom there was no clear neuroanatomic or clinical-neuropathologic explanation for dementia (Tables 3 and 4 ). In this restricted subsample, only 11%/10% of Nun Study/ACT participants with Braak stage V or VI pathology were not demented (NDAP).
Characteristics of Participants With Poor Clinical-Pathologic Correlation
Clinical and neuropathologic features of the NDAP group in the Nun Study differed from participants with high pathology that were demented (AD group) (Figs. 1 and 2) . A comparison of the 2 high-pathology groups showed that, in frontal lobe and temporal cortex, NFT counts were significantly lower in the NDAP group versus the AD group (temporal NFT range, 2.4Y31.7 for NDAP and 5.8Y57.3 for AD, p G 0.0001; frontal NFT range, 0Y16 for NDAP and 1.7Y59.4 for AD, p G 0.0001) (Fig. 1) . In general, there was no significant difference between the AD and NDAP groups with regard to hippocampal NFT pathology, possibly because of a ceiling effect of limbic pathology. The number of senile plaques (defined as diffuse plus neuritic plaques) in the NDAP group was not significantly different from those in the AD group in any isocortical region. In contrast, neuritic plaque counts were lower in the NDAP group versus the AD group in all isocortical regions examined, including Brodmann area 9 of the frontal cortex and area 18 to 19 peristriate/parastriate occipital cortex; the only exception was the hippocampus. Although individuals in the NDAP group were, by definition, not demented, cognition was far from intact in this group. Performance on cognitive tests at the last assessment before death indicated that all of the 15 NDAP participants showed some impairment on cognitive testing. The NDAP participants were significantly different from a Braak stage 0, nondemented comparison group with regard to all cognitive tests with the exception of BNT, VRBF, and CNPR, which, although lower, failed to reach significance (comparisons not shown) (WRCL range, 0Y6 for NDAP and 6Y8 for Braak zero group, p G 0.0001; MMSE range 18Y29 for NDAP and 27Y30 for Braak zero group, p = 0.0005; WRL range, 8Y20 for NDAP and 17Y24 for Braak zero, p G 0.0001; WRCO range, 2Y10 for NDAP and 8Y10 for Braak zero, p = 0.0003). However, mean cognitive scores for the NDAP group were significantly better than the AD group in all categories shown (Fig. 2) .
The smaller NFT load observed in both frontal and temporal cortices in the NDAP group may represent a partial explanation for the improved cognitive performance in this group. The 7 NDAP participants with the lowest estimate of overall cognitive function were the same 7 subjects with the highest frontal cortex NFT counts (rank order not shown). It is possible that the NDAP group may perform better than the ''typical'' AD group with dementia because most (13/15) of the NDAP group are Braak stage V rather than stage VI cases. To assess this possibility, we compared the Braak V cases in our NDAP group (n = 13) to the 19 Braak stage V participants in the AD group of 46 demented participants without overlapping pathology (Figs. 3 and 4) . In this comparison, the number of temporal NFTs was no longer significantly different (range, 2.4Y31.7 for NDAP and 5.8Y38.9 for AD, p = 0.18), and the difference between frontal NFTs, although still significant, was smaller. The differences in neuritic plaque load also became nonsignificant in all locations except area 18 to 19 of the occipital cortex (range, 0.2Y9.6 for NDAP and 0Y11.9 for Braak V AD group, p = 0.03). Although these 2 Braak stage V comparison groups were very similar pathologically, the cognitive features that led to the diagnosis of dementia for 19 of these subjects makes them cognitively different than the 13 subjects with similar pathology who were not considered demented. Performance was better in the nondemented group for all cognitive tests except word recognition (Fig. 4) (WRCL range, 0Y6 for NDAP and 0Y3 for AD, p G 0.001; BNT range, 6Y14 for NDAP and 0Y14 for AD, p = 0.04; VRBF range, 8Y21 for NDAP and 0Y17 for AD, p G 0.001; WRL range, 9Y20 for NDAP and 0Y18 for AD, p G 0.0001; MMSE range, 22Y30 for NDAP and 0Y24 for AD, p G 0.0001). When participants with Braak stage III-IV pathology who were not demented were compared with those with dementia, no significant differences in NFTs, senile plaques, or neuritic plaques were detected in any brain region examined despite the differences in dementia status and significant differences in performance on all categories of cognitive tests shown (Figs. 5 and 6 ).
DISCUSSION
Research participants who have been carefully studied with neuropsychologic testing during life and subsequently examined with postmortem neuropathologic assessment provide an important resource for studying the correlation of neuroanatomic changes of AD with cognition (34, 35) . These correlations will be of increasing importance as reliable biomarkers are integrated into the diagnostic/prognostic process (36) . Although correlation of AD symptoms with biomarkers associated with tau hyperphosphorylation and amyloid deposition is excellent in some settings, participants with markers of high-stage pathologic symptoms who are not demented, even if rare, are important to study because they may provide insights regarding brain reserve. In the future, serial sampling of biomarkers/imaging markers for amyloid plaque and NFT burden may be correlated with cognitive performance over time to define brain reserve in a more precise manner.
There are many explanations for why a small subset of individuals with histopathologic evidence of AD remains nondemented. Neurofibrillary tangles show excellent correlation with dementia status and the fact that very few individuals with high Braak stage pathologic symptoms remain nondemented supports this correlation. However, NFT formation remains an imperfect reflection of disease progression and the system used for staging the distribution of NFTs is also imperfect. Although this is an important limitation to the present study, careful study of this subset of individuals is warranted. It is unlikely that the differences in NFT and neuritic plaque loads in cortex fully explain the differences in cognition. It is always possible to find participants who are well matched with regard to the major histopathologic features of AD but who can be divided into groups with higher or lower levels of cognition. This is best illustrated by the intermediate Braak stage groups (Fig. 5) . This disparity strongly suggests that there are additional environmental or genetic factors in higher-performing compared with lower-performing groups that are worthy of study.
An important caveat in studies of this NDAP group is that the comparison group with dementia should be pathologically similar with regard to histologic markers that are considered causative or at least highly relevant to the disease process, in particular the overall distribution of NFTs. Furthermore, cognition in the NDAP group, although significantly better in most respects than in an AD comparison group, is frequently not well preserved. Although a minority of subjects shows severe pathologic changes without all of the classic features of dementia, none of the participants with severe AD pathology were cognitively intact by neuropsychologic testing; most had memory impairment. These participants, however, did perform better on cognitive testing than is typical for individuals with similarly high levels of pathology.
A wide variety of markers of disease progression can be used to select a population with features suggestive of cognitive reserve. Not only Braak stage, but NFT burden, neuritic plaque load, and neuropil thread density are all relevant to disease progression. Rather than proposing a single pathologic group that is most reflective of cognitive reserve, we describe a logical method for selecting groups using highly correlated disease markers without ignoring the effect of other important histopathologic (and environmental and genetic) markers of disease progression. Study population selection will ultimately depend on the research question. For a study comparing a group that performs better than expected for a given neuritic plaque load, CERAD plaque scores are of primary interest, but Braak stage cannot be ignored. Our purpose is to provide a framework for making appropriate comparisons; study groups will need to be well matched with regard to a wide variety of established pathologic markers before examining the contribution of less well-established environmental and genetic factors to cognitive status.
The participants who we feel are most representative of a population exhibiting brain reserve are those who are not demented but have Braak stage VYVI pathology and do not have other neurologically impairing diseases (Tables 3 and 4) . This NDAP group only represents 10% to 11% of nondemented Nun Study and ACT participants. It has been shown previously that, among Nun Study participants who met the neuropathologic criteria for AD, those with brain infarcts had poorer cognitive function and a higher prevalence of dementia than those without infarcts. In particular, participants with lacunar infarcts in the basal ganglia, thalamus, or deep white matter (vs those without infarcts) had an especially high prevalence of dementia (16) . Information regarding other relevant clinical factors, such as treatment with anti-inflammatory or antidepressant medication, or cognitive issues related to polypharmacy, may also be important to consider, but these data were not available for assessment in this study.
Although the presence of other neurologically impairing conditions is an important consideration relevant to brain reserve in participants with pure AD pathology, eliminating participants with overlapping disease may not always be necessary. Expanding the study group to include nondemented participants with overlapping disease results in a sample of 31 Figs. 1 and 2 ), cases were included without regard to CERAD plaque score. Because neuritic plaques correlate with dementia status (37) , it would be necessary to consider plaque load; strategies include removing cases with low CERAD scores, matching CERAD scores within the group, or adjusting statistically for the effect of cortical neuritic plaques on cognition.
For studies examining subtle differences in genetic or environmental factors and their impact on cognition, still larger group sizes may be necessary. To achieve larger group sizes, demented and nondemented participants with intermediate Braak stage pathologic symptoms can be compared. In the absence of alternative explanations for dementia, Braak stages III and IV are considered to contribute to dementia. Therefore, nondemented participants (especially those participants with high cognitive function) could be compared with demented participants within these less definitive groups. For the Nun Study and ACT Study this substantially increased group sizes to 89 of 252 and 104 of 215, respectively. The caveat is that it becomes increasingly important to match the dementia comparison group (e.g. to stratify by or statistically adjust for pathologic differences between the groups) in an appropriate manner.
Our data indicate that the NDAP group has less pathology than typical Braak stage VYVI AD cases and, most importantly, that almost all of these participants have Braak stage V rather than stage VI pathology in isocortical regions. There are differences in cognition between nondemented participants with Braak stage V pathology, even when compared with demented participants with only Braak stage V pathology (Fig. 4) . In the Nun Study, participants with high-stage tangle pathologic symptoms but relatively less severe cortical neuritic plaque pathology seem to be less impaired (i.e. not demented) versus participants with combined high-stage tangle and plaque pathology, suggesting that both plaque and tangle pathology should be considered when comparing cognitive function in participants with similar pathology.
The correlation of both Braak stage and neuritic plaque load with age further complicates the correlation of disease markers with dementia. A recent study suggested that the ability to predict dementia using Braak stage and CERAD plaque scores is more difficult in an older population (38) . In the Nun Study, however, where all participants are 75 years or older (mean age at death, 90 years; SD, 5), both CERAD plaque scores (56% sensitivity/73% specificity) and Braak stages (57% sensitivity/89% specificity) correlate well with dementia status. CERAD and Braak grading schemes are reliable for predicting dementia (39) , allowing for a pathologic definition of brain reserve, although additional factors such as age, education, and ApoE status may need to be considered when matching NDAP participants to a more typical AD group. In the Nun Study, the percentage of participants with at least 1 ApoE-?4 allele in AD (45%) and NDAP (21%) groups is similar to that of Erten-Lyon et al, who reported 42% in an AD group and 17% in a comparable cognitively intact group (40) . One explanation for a lack of similar findings in the ACT study is the small group sizes used in this comparison. Although there is a trend for less cognitively impaired participants to have higher brain weights, group differences within each study are not significant and comparison of Nun Study data to ACT study data is complicated by the fact that all Nun Study participants are female and brain weights were based on fresh rather than fixed tissue.
Because high Braak stage was the pathologic finding most predictive of dementia in both the Nun Study and the ACT study, we propose that relevant aspects of brain reserve are best studied in individuals showing highly diagnostic Braak categories of AD changes who have relatively less impairment than a typical AD comparison group. This group of individuals is quite small in the 2 disparate populations (12% in the Nun Study and 8% in the ACT study), suggesting that this group may also be rare in the general population. In addition, as a cross-sectional analysis, this study cannot determine whether the NDAP group is on a different (i.e. slower) slope of cognitive decline, suggesting true cognitive reserve, or simply on a different part of the same slope during which changes in cognitive decline are occurring more rapidly than the accumulation of pathologic markers. Dynamic studies would be necessary to answer this question. The NDAP cohort, however, may still be an important group to study elucidating genetic or environmental factors associated with relative retention of cognition in the face of neuroanatomic evidence of brain damage. Even a small relative preservation of cognition may be enough to allow a person to remain more independent. When comparing participants with high-stage pathologic changes who are not demented to those who are demented, it is important to consider matching the group with regard to severity of isocortical plaque and tangle involvement, age, and possibly educational level and ApoE allele status.
We propose a pathologic definition of brain reserve based only on Braak stage VYVI and CERAD B/C categories; however, nondemented individuals meeting these criteria are very rare. Therefore, to obtain a larger study group, selection criteria could be relaxed to include NDAP participants with stage IV changes who are matched to participants with similar pathology who are demented. For example, a group of subjects with stage IVYVI pathology who did not have antemortem memory impairment could be compared with a group with matched pathologic diagnosis who did have memory impairment. Such a comparison would allow the study of predictors of functional resistance to specific neuroanatomic markers of AD pathology.
Both neuritic plaques and NFTs are of utmost biologic importance with regard to dementia status and increasingly important with regard to the development and implementation of new diagnostic tools. Treatments that fail to alter pathways leading to the abnormal intracellular accumulation of tau and to the formation of neuritic plaques may have only modest effects on preservation of cognition. Consideration of both of these lesions is critical to a good pathologic definition of brain reserve. We believe our definition of an NDAP group provides a foundation for asking important questions regarding the cognitive profile of these people who are relatively protected from the devastating cognitive effects of AD-associated lesions.
